Abstract The paper develops a four step framework to detect anticompetitive horizontal mergers based on the application of back-of-the-envelope formulas. In the first step of the framework, an estimate of the impact of a horizontal merger on the market price needs to be derived. A homogenous Cournot model as well as a differentiated Bertrand model is used to derive back-of-the-envelope formulas which can be applied to estimate the expected percentage price increase post-merger. Subsequent, the second step of the framework has to assess whether the price increase predicted on the first stage would be sustainable post-merger. As simulation tools typically need to abstract from important factors -such as entry or product repositioning of existing rivals -these factors typically have to be assessed qualitatively. The third step of the framework needs to assess, first, whether the merger efficiencies claimed by the merging parties are existent, merger-specific and are likely to materialize post-merger. Second, it needs to be estimated whether the accepted efficiencies are substantial enough to at least hold the pre-merger price level. As in the first step of the framework, the two standard oligopoly models are applied to derive back-of-the-envelope formulas for the percentage cost reduction sufficient to hold the premerger price level. Finally, the fourth step of the framework needs to consider the effects of a horizontal merger on other competition variables such as product variety, marketing as well as R&D post-merger which might influence the overall welfare effects of a merger.
1
Introduction The detection of anticompetitive mergers is a multidimensional problem. First and foremost, a horizontal merger inevitably leads to the loss of a direct competitor in a market and is therefore suspicious of leading to price increases. From an economic perspective, there are basically two strands of argument which both explain such post-merger price increases. On the one hand, the merged entity unilaterally might have incentives to decrease output and increase price given an increase in market power post-merger. Although the non-merging firms in the industry typically respond to such a move with an increase in output, Farrell and Shapiro (1990) have shown that the former effect is typically stronger than the latter leading to an increase in price and a corresponding reduction in consumer surplus. On the other hand, post-merger prices may be higher than pre-merger prices because the firms in the post-merger market find it easier to collude tacitly or overtly. These effects are covered by the so-called coordinated effects analysis, which is not considered further below. 1 In addition to the effect on price, horizontal mergers may influence welfare through several other channels, such as especially merger-specific efficiencies, product repositioning, product variety and the incentives to innovate. 2 Given these problem specifications and having in mind the possibilities to actively detect cartels discussed in the recent literature (see Hüschelrath (2008) for an overview), the question arises whether comparable markers are available who can detect anticompetitive mergers. Based on the seminal work of Eckbo (1983) , Eckbo and Wier (1985) and Stillman (1983) , the event-study approach may provide such a possibility. The simple idea behind such a study is that a merger that will increase market power of the merging firms is also 'pleasant' for the rival firms in the market. If, however, the merger creates significant efficiencies and provides an incentive for the merged entity to lower prices post-merger, that can be considered as 'unpleasant' for the rival firms in the market. As a consequence, analysing the stock-price reactions of the rival firms to the announcement of a merger proposal can be helpful in distinguishing between mergers motivated by increases in market power (positive price reaction of rivals' stocks) and mergers motivated by the realisation of efficiencies (negative price reaction of rivals' stocks). The respective hypotheses are outlined in Table 1 . 1 The theory of coordinated effects is largely based on the theory of repeated games and basically uses the same screens as in hard core cartel detection (see Kaplow and Shapiro, 2007: 71ff ., for a short overview). Essentially, unilateral and coordinated effects theories aim at investigating the potentials for price increases post-merger. While the unilateral effects assessment basically focuses on the possibilities of the merged entity to increase price, the coordinated effects assessment focuses on the increased possibilities of all firms or a group of firms to overtly or tacitly collude post-merger, thereby increasing the post-merger market price. 2 As noted by Kaplow and Shapiro (2007) , a price increase can also serve as a proxy for other possible anticompetitive effects, such as a reduction in product quality or service or a decrease in the pace of innovation. Eckbo and Wier (1985: 124) As shown in Table 1 , in addition to focusing on rivals' stock price reactions at the time of the announcement of the merger, the reactions to the announcement of an antitrust complaint may disclose additional evidence on the pro-or anticompetitiveness of the respective merger.
Although the event-study method looks like a relatively easy way to detect anticompetitive mergers -and several empirical studies have shown that they can indeed be helpful for the detection of anticompetitive mergers -the concept has to cope with substantial drawbacks. First of all, the event study approach is only applicable for firms with publicly traded shares. This precondition may already exclude many acquisitions of small-and medium-sized firms from an event-study analysis. 3 Furthermore, as argued by McAfee and Williams (1988: 199ff.) , firms often derive only a small fraction of their revenues from the markets affected by the merger, and consequently the power of event studies to detect anticompetitive mergers is rather limited. A test of the event study approach with a known anticompetitive merger 4 showed that the event study approach would have failed to detect that merger (see McAfee and Williams, 1988. 200ff.) . Whinston (2006: 111) discusses "precedent effects" as another potential pitfall of event studies. He argues that the announcement of a merger may convey information about market conditions more generally -such as the likelihood of further mergers as a reaction to the announcement of an efficiency-enhancing merger in the industry -and therefore may lead to "diametric" stock price reactions, such as increases in rivals' stock prices following the announcement of an efficiency-enhancing merger.
Given the substantial problems in the application of the event study approach, the development of an indirect but generally applicable framework to detect anticompetitive mergers is necessary. The following four-step approach is proposed to guide such an analysis:
1. Estimation of the post-merger price increase 2. Consideration of evidence whether such a price increase would be sustainable 3. Estimation of the effect of possible merger efficiencies on the post-merger price 3 A counterargument could be that these mergers are typically unproblematic from an antitrust perspective and consequentially do not create a need to conduct an event study anyway. 4 McAfee and Williams (1988) use the 1979 merger of Xidex Corporation with Kalvar Corporation. Both firms produced non-silver duplicate microfilms. Post-merger, Xidex closed down the production facility of Kalvar, fired all employees and raised prices substantially for their own remaining products.
Consideration of the effects of the merger on competition variables other than price
(such as product variety or the incentives to innovate).
The first step of the framework needs to develop an estimate of the impact of a horizontal merger on the market price(s). Such an estimate can be achieved either by applying econometric techniques or by applying simulation techniques based on theoretical models.
The second step of the framework has to assess whether the price increase predicted in the first stage would be sustainable post-merger. As econometric and simulation tools typically need to abstract from important factors -such as entry or product-repositioning of existing rivals -these factors have to be assessed quantitatively (or at least qualitatively) with a conclusion whether these factors make it likely or unlikely that the merged entity would be able to actually impose the estimated price increase post-merger.
The third step of the framework needs to assess, first, whether the merger efficiencies claimed by the merging parties are existent, merger-specific and likely to materialise postmerger. Second, it needs to estimate whether the accepted efficiencies are strong enough at least hold to the pre-merger price level.
The fourth step of the framework needs to consider the effects of a horizontal merger on other competition variables such as product variety, marketing and R&D post-merger, which might influence the overall welfare effects of a merger.
The four-step approach will be applied next to horizontal mergers for two types of models: a homogenous Cournot model and a differentiated Bertrand model. Generally, standard Cournot models are a good approximation in homogenous good industries in which competition is accurately modelled by a (one-shot) quantity-setting game -or alternatively as a capacity-setting game with subsequent price competition (see Kreps and Scheinkman, 1983) . If, however, a horizontal merger in a differentiated branded-products market has to be assessed, a differentiated Bertrand model typically delivers the better approximation of competitive interaction (see Kaplow and Shapiro, 2007: 59ff.) .
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Estimation of the post-merger price increase
The first step of the framework assesses the standard competitive concern raised by most horizontal mergers: their potential to increase prices post-merger. Based on a specification of pre-merger market conditions and assumptions on the behaviour of firms in the market, economic models can be applied to estimate post-merger price increases (see Epstein and Rubinfeld, 2001: 886ff ., for a detailed description). Starting with an assessment in a homogenous market in which market interaction is best described by quantity competition, Dansby and Willig (1979) derive the following simple relationship between the Lerner index of market power and the Herfindahl-Hirschman Index:
(1)
Equation (1) shows that the Lerner index for an industry is given by its HHI divided by the market demand elasticity. Market power is increasing with the concentration in a market and decreasing with the market demand elasticity. In order to receive a simple, back-of-the-envelope estimate of the price increase following a horizontal merger, Equation (1) can be rearranged to receive the following expression for the price increase following a horizontal merger (see Annex 7.1 for the proof):
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% price increase post-merger:
Demand elasticity: 1,00
>15,00% Figure 1 shows the percentage price increase post-merger for various combinations of post-merger HHI and the merger-induced change of the HHI. For example, a post-merger HHI of 3000 and a corresponding change in the HHI of 450 would forecast a price increase between 5,00%-7,50% (the exact value is 6,43%). However, for a demand elasticity of 1,5, the predicted price increase would drop to 3,75%. This example already indicates the sensitivity of the results with respect to the underlying market demand elasticity, which will be studied further below.
Furthermore, as assessed in more detail in Nelson and Sun (2001: 935ff.) , Equation (2) and the corresponding Figure 1 are based on several assumptions which might become critical in the sense that they are not met in the market being investigated. Apart from obvious assumptions such as (1) quantity competition or (2) the presence of homogenous goods, other less obvious but nevertheless potentially critical assumptions include that (3) all firms are assumed to have constant marginal costs, (4) the merger does not change the cost structure of the firm, (5) the merger does not change the behaviour of the firms, (6) the post-merger market share of the firms is equal to the sum of their pre-merger market shares, (7) the elasticity of demand is constant over the relevant range of sales levels and (8) there is no entry. Werden and Froeb (2007: 7) consider assumptions (3) and (6) as especially critical, which reduces the significance of price-increase estimates derived by the above formula. Merger simulations -as sketched below for a differentiated products market -can typically help to relax at least some of the critical assumptions of simple, back-of-theenvelope formulas.
In a world of differentiated branded products, a Bertrand model is typically an appropriate approximation of competitive interaction. In general, product differentiation lessens competition, as an increase in price by one firm does not immediately lead to the loss of all customers for that firm. 5 The basic reason for this finding -first reflected in the theory of monopolistic competition by Chamberlin (1933) as well as the theory of imperfect competition by Robinson (1933) -is that products are not perfect substitutes for each other any more, with the direct effect that a fraction of customers would still buy the product in the event of a price increase. The first chart in Figure 2 below explains this fundamental characteristic of differentiated product markets. 6 Figure 2 shows four products (A, B, C and D) which are located at different places among a line representing consumer preferences. In the initial stage, it is assumed that the prices for all products are the same. The substitutability between different products (from the consumer perspective) is expressed by the slope of the umbrellas originating in the respective basis product prices. Given this set-up, Chart 1 in Figure 2 shows the consequences of a price rise of firm C from Pc to Pc'. Although company C would loose all customers located in the areas cd-c'd and bc-bc' to products D and B, it would still keep the customers between c'd and bc'. Dependent on the exact market specifics, company C will trade off the margin increase of the remaining customers with the loss in customers to decide whether a price increase is profitable or not. 7 Now imagine that the producers of products B and C in Figure 2 consider merging. In such a case, the second chart in Figure 2 shows that it becomes -ceteris paribus -more likely that the price increase for products B and C (the merged entity) is profitable, as the customers switching from product B to product C are not lost for the merged entity but just have to pay the higher price (see Willig, 1991 , for a detailed assessment). In other words, an evaluation of mergers in differentiated product markets needs to assess not only how many customers a firm would loose following a price rise but also whom these customers switch to. The so-called diversion ratio satisfies this demand.
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While horizontal differentiation leads to different features of products (valued by the consumers), vertical differentiation relates to differences in quality levels (of the same features).
6
Inspired by comparable graphs in Bishop and Walker (2002: 71) and Baker and Bresnahan (1985: 429) . Although the aim of Figure 2 is purely presentational, without having in mind any specific model, the general set-up is equal to a typical Hotelling location model with Bertrand competition. D 'Aspremont et al. (1979) show that as long as the (two) firms can change their prices and location costless, no equilibrium exists in such a model. However, modifications of the model can prove the existence of an equilibrium (see Carton and Perloff, 2000: 217ff.) . 7
Although Figure 2 assumes that the horizontal 0-1 line represents the spectrum of customer preferences, it is also possible to interpret the horizontal 0-1 line in a spatial sense. The umbrellas would then mirror the transportation costs, which determine the intensity of competition between different locations. In other words, the graph can refer to both types of differentiated products: branded consumer products and physical facilities that distribute goods where differentiation is based on location, such as supermarkets or hospitals (see Shapiro, 1995: 2f.) .
Fig. 2. Competition between horizontally differentiated products
The diversion ratio is a measure of how close two products are in the product space and therefore how intense competition is between these two products. Shapiro (1996) defines the diversion ratio as "the fraction of sales lost by brand [C] that are captured by brand B in case the price for brand [C] is increased by a certain percentage rate." 8 Table 2 explains the concept in a hypothetical four-product market. As shown in Table 2 , it is assumed that the price for product C is raised by 5%, which leads to a reduction in its sales of 50% (i.e., 1000 units). Then 600 units of the 1000 units in sales switch to product D, while the remaining 400 units switch to product B, leading to 8 Technically, the diversion ratio from A to B is the ratio of the cross-price elasticity of demand for A with respect to the price of B over the own elasticity of demand for A. In a logit model, the market diversion ratio between products 1 and 2 is given by the market share of product 2 divided by 1 minus the market share of product 1. diversion ratios of 0,6 for products C and D and 0,4 for products C and B. Product A does not gain any additional sales from the price increase of product C, leading to a diversion ratio of 0,0 between product C and A. If, however, products B and C belong to one firm, a price increase in product B lead to a loss of some customers to product A, but the loss to product C stays within the firm. Hence the loss of revenue is less and price rises are more likely to be profitable. As a consequence, firms which control a larger product portfolio (i.e., have a high market share) will charge higher prices than firms with a smaller product portfolio.
A very helpful characteristic of diversion ratios is that they can be incorporated into a differentiated Bertrand model to derive an estimate of the post-merger price increase in a differentiated products industry. As shown in Annex 7.2, if the demand function is linear, the percentage price increase triggered by the merger can be derived by the following expression:
( ) 
Equation (4) basically shows that the post-merger price increase is a function of the premerger price-cost margin as well as the diversion ratio between the two brands merging. Generally, higher margins result from greater product differentiation, while a higher diversion ratio, as explained above, reflects more intense competition between the products (see Werden, 1996) . Plotting Equation (4) for various combinations of pre-merger pricecost margin and diversion ratios leads to % price increase post-merger:
As shown in Figure 3 , for diversion ratios below 0,2, the percentage price increase postmerger is estimated to be below 10% (the exact value for M=0,4 and D=0,2, e.g., is 5,00%). Generally, the percentage price increase post-merger rises with the pre-merger price-cost margin and the diversion ratio. This is in line with the general interpretation of the diversion ratio provided above.
However, it is important to remark that Equation (4) is only valid as long as the two merging firms are identical before the merger, they both produce a single product premerger and both face a linear demand curve. As argued by Bishop and Walker (2002: 374) , all three assumptions can be critical, leading to wrong conclusions if Equation (4) is just applied mechanically without studying the suitability of the underlying assumptions up front. As shown in Annex 7.2, if the demand curve is assumed to be iso-elastic instead of linear, Equation (4) leading to significant changes in the price predictions as well as the range of economically interpretable results. 9 Furthermore, if the assumption of symmetric firms is released, then the respective equation to estimate the price increase loses some of its 'applicability charme' (see Bishop and Walker, 2002: 378f . for the proof):
with εii representing the own-price elasticity of demand of brand i and εij being the crossprice elasticity of demand for brand i with respect to brand j. On a more general level, Hausman and Leonard (1997) fundamentally criticise the use of such back-of-the-envelope formulas. Following the 'some-number-is-better-than-nonumber' fallacy discussed in Diamond and Hausman (1994) , they argue that it would be preferable to rely entirely on qualitative analysis -in case the data (and/or time) for a sophisticated estimation of a demand model (see Hausman et al., 1994 , for an overview) is not available -rather than applying simple simulation techniques such as diversion ratio analysis. Werden (2004b: 4) , however, takes the counterargument by remarking that "priceincrease predictions are only rough estimates, but that is better than none at all".
In line with the reasoning in Werden (2004b) , diversion ratios and corresponding estimates of post-merger price increases can provide useful back-of-the-envelope results for differentiated product mergers in which a) market interaction is adequately described by Bertrand competition, b) the mentioned assumptions are met to an acceptable degree, and c) the existing data and the budget or skills in the antitrust authority do not allow a more sophisticated analysis, such as the estimation of demand systems 10 (see Hausman et al., 1994 , for an overview). In any case, such simple simulation results -as well as the results of more sophisticated techniques -should be viewed as one piece of evidence and should by no means replace a qualitative assessment of the case based on documents, interviews with customers and institutional details. 11 As an alternative to the application of back-of-the-envelope formulas, economists have developed more sophisticated 'merger simulation tools' to come to conclusions on the likely effects of a horizontal merger on market price (see Froeb, 2007: 31ff. and ABA, 2005: 269ff . for more detailed overviews). In general, these tools use a model of 9
As (1-M-D)>0, D must be larger than (1-M) to deliver interpretable economic results (which delineates a relatively small range of sensible price predictions).
consumer demand and a model of competitive interaction to predict the price effects of a merger (see Hausman and Leonard, 1997) . In order to be able to apply such tools, market information, such as market shares and market demand elasticities, needs to be estimated as data input for the simulation of the effect of a merger-induced change in the ownership structure on market price. Box 1 below characterises an example of a merger simulation tool which has been frequently applied in practice by both antitrust authorities and private parties.
Box 1. Simulating horizontal mergers
One frequently applied merger simulation tool to estimate post-merger price increases is the PCAIDS Merger Simulator developed by Roy Epstein and Daniel Rubinfeld. The simulator is a simple spreadsheet add-in and provides the user with a data input sheet shown in Figure 4 below. (2004) The data input sheet shown in the figure above already contains data on a hypothetical merger between firms A and B. Firm A sells two brands (a and b) with market shares of 9% and 4% respectively. Firm B has only one brand c with a market share of 17%. Furthermore, there are two 'outsider' firms in the market: Firm C sells brand d and has a market share of 25%, and firm D offers brand e and has a market share of 45%. The industry demand elasticity is assumed to be -1,0 and the individual demand elasticity for firm B is -3.0 (see Epstein, 2002: 3ff.) .
As explained in more detail in Epstein and Rubinfeld (2001: 893ff.) , this information is sufficient to simulate the merger and receive 'reasonable' predicted price increases. Without considering efficiencies, the simulation predicts price increases of 5,1% for the brands produced by firm A and a 4,2% price increase for the brand of firm B, leading to an average price increase for the merged entity of 4,6%. If, however, merger efficiencies of 5% per brand are considered, the simulated price increase drops to 1,6% for firm A and 0,6% for firm B. Furthermore, merger simulation can quantify the effects of divestitures on the post-merger prices. If it is assumed, for instance, that firm A -in order to get the merger throughproposes to sell brand b to firm C, the simulated price increase is 0,7% for firm A and -0,3% for firm B respectively (under the assumption that the claimed efficiencies for brands a and c -but not for the divested brand b -are still realised). Alternatively, the sale of brand b to an independent company would predict a price increase of 0,2% for firm A and -0,7% for firm B respectively. As this small example shows, merger efficiencies and divestitures can reduce or even eliminate the potentials for the merged entity to increase price post-merger. It is further worth remarking that the application of the back-of-the-envelope formula for a homogenous Cournot oligopoly derived above would predict a price increase of 6,9% (when assuming 'one brand per firm' based on a market demand elasticity of -1,0 and an increase in the HHI from 3.108 to 3.550 caused by the merger).
An especially helpful feature of merger simulation tools is that they allow simulating not only the post-merger prices but can also take account of changes in the cost structure (the so-called merger efficiencies) and antitrust-induced changes in the ownership structure (the so-called [structural] merger remedies). However, despite an increasing adoption of merger simulation tools in antitrust authorities and economic consultancies, the general suitability of such techniques is questioned by academics and practioners. Walker (2005: 27) , for example, remarks that "merger simulation models do not allow investigators to avoid much of the competitive effects analysis relating to the relevant economic market, nor do they necessarily provide more precision to merger control." He adds that problems are predestined if 'off-the-shelf models' are applied for a certain case rather than 'bespoke models', which take account of relevant specifics of the market and industry at hand. 12 Werden and Froeb (2007: 58) show, with data collected for a competitive effects assessment of the WorldCom-Sprint merger in the United States, that the estimated price increases post-merger heavily depend on the underlying demand form. With linear demand, the merger simulation led to a price increase of 2,3%, while an iso-elastic demand would lead to an estimate of 16,4%. However, in case of AIDS, an estimate of 13,8% was obtained. This simple practical example underpins the general sensitivity of these models and the importance of getting the model input (such as the demand form) right in order to receive meaningful estimates of the post-merger price increase. This caveat is confirmed by Whinston (2006: 101f.) , who identifies the following important caveats of merger simulation: 1.) The quality of the predictions depends on the correct estimation of demand; 2.) The choice of the post-merger behavioural model of the industry is key, as firm's may change their behaviour as a result of the merger; and 3.) Pricing is only one of several important competition variables such as entry or R&D, and merger simulation tools so far have failed to include them.
Given the potential problems of merger simulations, Carlton (2003a: 7ff.) views these tools as a useful substitute for the more direct 'traditional' approaches for merger analysis, which basically build on 'natural experiments' aiming at answering the question "What happens to price when the number of competitors diminishes by one?" Carlton (2003a: 11) himself provides an example of such a natural experiment: " [S] uppose that there are 5 firms in most areas of the country, but only 4 in one area. Well, the difference in price between the two areas may be a good predictor of the effect of a merger if the regions are otherwise similar. By identifying such 'natural experiments', one can try to assess the effect on price of having one less firm. This type of analysis is called 'reduced' form analysis, in contrast to structural [such as merger simulation] because unlike structural analysis, the reason for the observed relationship between price and number of firms (e.g., the presence 12 Slade (2006: 21) also criticises simple merger simulation tools because "the predictions about markups and merger effects that can be obtained from simple models are often very misleading. Unfortunately, however, a number of economists have attempted to convince competition authorities that user-friendly canned programs can provide reasonable predictions." However, later on, Slade agrees that back-of-theenvelope calculations can be useful "as long as everyone understands the assumptions that underlie those calculations and no spurious claims of accuracy are made … However, we should eschew generic, one-size-fits-all merger models and numbers that come out of black boxes" (Slade, 2006: 23). of demand substitutes) is not spelled out." Generally, the evidence created by such natural experiments is extensively used by economic consultancies in their merger assessments.
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Consideration of evidence whether such a price increase would be sustainable
The second step of the detection framework for anticompetitive mergers is entered by cases which are suspicious of significantly increasing market prices post-merger. As simulation tools typically abstract from important factors -such as the potential role of entry or product repositioning of existing competitors -these factors have to be assessed qualitatively and have to be incorporated into a conclusion whether the estimated price increase would actually materialise in the post-merger world. 13 A central focus of such an investigation lies on the role of entry barriers in the respective market, because even in the case that a merger simulation predicts a significant price increase post-merger, low-entry barriers in the respective market would likely make such a price increase unsustainable. Following the theory of contestable markets, even a monopolist has no choice other than to price at marginal cost if 'hit-and-run' entrants are waiting to enter the market as soon as it raises the price above competitive levels. A second focus of an assessment on the sustainability of a simulated price increase could be buyer power. In general, the existence of a significant countervailing power of customers typically reduces the ability of the merging parties to increase price post-merger. "Empirical studies have shown that the stronger and more concentrated the buyers' side of the market is, the less is any ability of sellers to elevate their prices" 14 (ABA, 2005: 29) . One central explanation for this finding is that collusion becomes harder to sustain because, on the one hand, deviation incentives are larger and, on the other hand, the buyers typically have incentives to monitor the transactions closely and are typically in a good position to question price increases (or might even use competitive bidding procedures to promote competition). Furthermore, large buyers often also have the possibility to sponsor entry into the supplier's market in order to increase competitive pressures (see ABA, 2005: 29) .
4
Estimation of the effect of possible merger efficiencies on the post-merger price
The third step in the detection approach for anticompetitive horizontal mergers considers merger efficiencies. Generally speaking, merger-specific efficiencies are of interest because they have the potential to offset the merged firms' incentives to increase price post-merger. In other words, even if the first two stages of the detection framework come to the conclusion that the merged entity would have the incentive and the possibility to increase price, the existence of merger-specific efficiencies could offset this increase or could even incentivise the merged entity to increase production post-merger. The follow-up question of what degree of merger efficiencies is sufficient to restore premerger prices can again be estimated by rather simple formulas. In a homogenous Cournot world, the sufficient percentage cost reduction to restore pre-merger prices, c , can be expressed as a function of the merging firms' market shares and the market demand elasticity (see Annex 7.3 for the proof): 13 Following ICN (2006: 41ff.) , factors which help to understand the competitive constraints existent in the market include low barriers to entry or expansion, buyer power, the nature of competition in the market, responsiveness of competitors, existence of alternative suppliers or the elimination of a potential competitor.
with sj and sk representing the output-based market shares of the two merging firms. 15 Plotting Equation (7) for the purpose of an easier interpretation leads to Figure 5 below. As shown in Figure 5 , the sufficient percentage cost reduction rises with the market shares of the two merging firms. In general, even mergers between firms with relatively low market shares have to realise substantial efficiencies in order to restore pre-merger prices. For example, if both firms have a market share of 10%, the respective sufficient cost reduction would be in a range between 10,00% and 20,00% (the exact value is 11,11%).
However, it has to be kept in mind that Figure 5 is based on unity market demand elasticity. The sensitivity of the sufficient percentage cost reduction with respect to the market demand elasticity is clarified by Table 3 below.
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In case of symmetric market shares, sj=sk=s, (24) above simplifies to Froeb and Werden (1998: 269) As shown in Table 3 , estimating the correct market demand elasticity is crucial with respect to the choice of the appropriate marginal cost reduction. A merger between two firms with a 10% pre-merger market share would demand a percentage marginal cost reduction of 11,11% for a demand elasticity of 1, but only a reduction of 5,26% if the demand elasticity is 2. Table 3 further shows the respective change in the HHI (or 'delta') value, which can be calculated by doubling the product of the market shares of the two merging companies and multiplying in with 10.000. For example, a merger which leads to a delta of 50 needs to realise a marginal cost reduction of 5,26% (if unity elasticity is assumed) in order to restore pre-merger prices.
For the case of a differentiated Bertrand model, it is also possible to derive the complementary back-of-the-envelope formula to estimate the sufficient percentage cost reduction which restores pre-merger prices (see Annex 7.4 for the proof):
For the symmetric case, 
As shown by Equation (9), estimates of the pre-merger price-cost margin and the diversion ratio are enough to receive an estimate of the sufficient percentage cost reduction. Plotting Equation (9) for the purpose of easier interpretation leads to Figure 6 below.
As reflected in Figure 6 and also stressed by Werden (1996) , if the products are relatively differentiated (i.e., M is high) and the merging firms compete intensively (i.e., D is high), large cost reductions are necessary to restore pre-merger prices. As shown in Figure 6 , if the pre-merger price-cost margin is 0,45 and the diversion ratio is 0,3, the sufficient percentage cost reduction lies between 30,00% and 40,00% (the exact value is 35,06%).
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As shown by Werden and Froeb (2007: 15) , Equation (9) can also be expressed as a proportion of premerger price leading to MD/(1-D). 50,00%-60,00% 60,00%-70,00% 70,00%-80,00% 80,00%-90,00% >80,00%
Sufficient % cost reduction (∆CS=0):
Although the calculation of sufficient percentage cost reductions can be a helpful quantitative tool in assessing merger efficiencies, it masks several important conceptual challenges of merger efficiencies. One general aspect refers to the fact that merger efficiencies do not necessarily have to cause a measurable reduction in marginal cost as it was assumed so far. In practice, merger efficiencies can take many forms, and it is with the antitrust authority to decide which efficiencies are accepted and which are not. Ivaldi et al. (2003: 63) , for instance, differentiate between efficiencies generated by a better exploitation of tangible assets (such as rationalisation through the reallocation of the production, exploitation of economies of scale and scope or investment) and those by a better exploitation of intangible assets (such as sharing of know-how, management, R&D and innovation, product-line redefinition or purchasing power). 17 Given this enumeration, it is straightforward to see that some efficiencies may translate directly into marginal cost reductions (e.g., economies of scale) while others rather lead to a reduction in fixed costs (e.g., R&D expenditures). The question whether only the former or both types of efficiencies are considered within a merger efficiencies assessment finally depends on the underlying welfare approach followed by the respective antitrust authority. 18 Additionally, the mentioned efficiencies differ with respect to the time window 17 Evans and Padilla (2003) point out that every merger efficiencies assessment has to consider supply-side efficiencies (referring to the cheaper production of existing products) and demand-side efficiencies (referring to new or better products, such as increased network size or product quality), both which may be realised by a horizontal merger. Kolaski and Dick (2002) provide a taxonomy of possible efficiencies based on the traditional differentiation between allocative efficiencies, productive efficiencies, dynamic efficiencies and transactional efficiencies. As assessed in more detail in Röller et al. (2001: 42ff.) , several alternative typologies exist. Röller et al. (2001) differentiate between a typology based on the concept of the production function (rationalisation, economies of scale, technological progress, purchasing economies and slack) and one based on the alternate distinctions of real cost savings vs. redistributive (or pecuniary) cost savings, fixed costs vs. variable costs, firm-level efficiencies vs. industry-level efficiencies and, finally, efficiencies in the relevant market vs. efficiencies in other markets.
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In general, microeconomic theory suggests that marginal cost savings have a direct influence on shortterm pricing behaviour, while fixed cost savings don't have this influence and would therefore not be in which they are scheduled to materialise. For example, while a re-allocation of production can be accomplished fairly quickly, efficiencies in R&D might only materialise in the medium or long term by, for instance, improving new product development. However, as shown in Box 2 below, it is in principle possible to weight all these pro-and anticompetitive aspects by a simple calculation of the net present value of the likely benefits and harms of a proposed merger.
Box 2. Weighting pro-and anticompetitive effects of a merger A practical way to trade-off price increases with possible efficiencies is proposed by Simons (2004) . He takes a potential merger of two widget producers and assumes that the market investigations of the antitrust authority have revealed the following: the market is widgets with a 80% probability; entry will not occur for 2 years with a 80% probability; the anticompetitive effect of the merger is a 10% price rise for 2 years with a 80% probability; marginal cost will decline and impact price by 2% with 70% probability beginning in year 2 and continuing though year 5; pecuniary costs will decline and impact price by 1% with 70% probability beginning in year and continuing through year 5; and fixed costs will decline and impact price by 1% with 70% probability beginning in year 3 through year 5. Based on these assumptions, it is possible to calculate the net present value resulting from the proposed merger. This schedule is shown in Table 4 below. Simons (2004: 3) As shown in the simple spreadsheet calculation above, although the hypothetical merger causes a price increase of 10% for two years, the net effect of the merger on consumer welfare is positive. It further shows that efficiencies realised years after the completion of the merger can contribute substantially to the procompetitive effects of a merger. considered as efficiencies. However, as virtually all fixed costs become variable by simply increasing the time horizon, this distinction is often not easy to make in terms of efficiencies (see also Carlton, 2007 , who argues that many fixed costs are recurring and respective savings can therefore very well translate into lower future costs -which eventually benefit consumers through lower prices). Furthermore, a total welfare standard would still allow taking account of fixed cost savings. Additionally, as remarked by Everett and Ross (2002: 20ff) , the often assumed equality of a price standard and a consumer welfare standard is not correct from a theoretical point of view. While a pure price standard would just concentrate on the post-merger price, a consumer welfare standard would also consider non-price influences of the merger such as effects on product choice or product quality.
Against this background, the major problem for an antitrust authority with respect to merger efficiencies is to check their plausibility, their likelihood of realisation and their likely effects on post-merger competition. 19 From a microeconomic perspective, it is straightforward to identify substantial informational advantages on the side of the merging firms about the existence and size of merger remedies. Amir et al. (2004) manage to show in a Cournot oligopoly context that firms have an incentive to 'overestimate' the efficiencies achieved by the merger with respect to both the antitrust authority (in order to get the merger through) and rivals (in order to influence their beliefs on the competitiveness of the new merged entity). They therefore conclude that antitrust authorities should be reluctant to accept cost-reducing arguments, as there is a high probability that the estimated efficiencies are smaller or even non-existent, leading to higher prices in the post-merger world. The results of the majority of empirical studieswhich tend to show a very moderate successfulness of horizontal mergers -would also (indirectly) support such an argument. As a consequence, antitrust scholars such as Farrell and Katz (2006) have argued that it may be optimal to follow a pure consumer welfare approach in merger control as some kind of counterweight to the firm's informational advantages and to possible lobbying activities during the merger control procedure (see Neven and Röller, 2006) . Kaplow and Shapiro (2007: 89) add a dynamic perspective, remarking that "if the process of competition itself … is of some value, but this value is difficult to measure, it makes sense to tilt the balance against concentration. This might be done by making the threshold for challenge lower … or through other means, such as being less generous in considering efficiencies in justifying otherwise problematic mergers".
The question of an appropriate standard for 'acceptable' merger efficiencies is -among others -assessed by Farrell and Shapiro (2001) . Having in mind their own theoretical finding that not just a reallocation of production but real merger synergies -that is, the integration of specific and hard-to-trade assets which create output/cost configurations which would not be feasible otherwise -are necessary 20 to avoid welfare-reducing horizontal mergers, they propose a simple, three-step decision tree to extract mergerspecific synergies. The first stage of the framework investigates whether the merged entity would likely achieve the claimed efficiencies. Given the fact that every merger purports to be motivated by substantial efficiencies, an antitrust investigation has to assess whether such calculations are sound and plausible. If this is found to be the case, the second step asks whether the merging firms would likely achieve the efficiencies unilaterally. This question tries to find out whether the efficiencies are merger-specific or not. If this is found to be the case, it is asked in a third step whether the efficiencies could be achieved unilaterally. Only if such a question is denied, then the merger-specific efficiencies are synergies and therefore relevant for an antitrust assessment following the Farrell-Shapiro approach. 21 Applying the framework would, for instance, allow the conclusion that economies of scale are typically not accepted as synergies, because they can be achieved 19 Ivaldi et al. (2003: 64f.) consider ex post reviews of efficiency gains as a way to secure them for the consumers. Although theoretically appealing, they conclude that it seems illusory to believe that such interventions could be a realistic option for antitrust policy. Davies et al. (2007: IX) report that firms have actually tried in merger control cases to get the merger through by signing a guarantee that prices will be reduced post-merger. However, the antitrust authorities have been hesitant to accept such behavioural commitments basically because of the monitoring obligations and the implementation of a reporting system post-merger.
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The availability of non-synergic efficiencies may be largest in cases of high pre-merger market power and therefore the greatest prospect of further increasing that power. However, intensive competition can be an obstacle in the realisation of particular types of efficiencies (see Farrell and Shapiro, 2001: 709) . unilaterally by 'simply' extending the production capacities 22 (see Farrell and Shapiro, 2001 , for a discussion of additional implications).
Based on these general theoretical considerations and on practical experiences (see especially Everett and Ross, 2002 , for an overview), three conditions for 'acceptable' merger efficiencies have been identified (see ICN, 2006: 64): 1. Verifiability -Only those efficiencies will be taken into account which have a high probability of realisation within a reasonably short period after completion of the merger. 23
2. Benefit to consumers -Some share of the expected benefits of the merger efficiencies are likely to be passed on to consumers in the form of lower prices. 24 Factually, this condition rules out a pure total welfare standard as appropriate for merger control.
3. Merger specificity -The efficiency gains must be merger-specific, that is, they are unlikely to be produced or available absent the merger.
Only efficiencies which satisfy all three conditions should be considered during (or alternatively following) the competitive assessment of a proposed horizontal merger. However, as reported by Scheffman (2004) for the United States, the practical role of efficiencies is more understood as a sort of 'sliding scale', in which the stronger the anticompetitive case, the less weight is given to efficiencies. In other words, there seems to be no weighting of the magnitude of efficiencies against the magnitude of anticompetitive effects as shown in the spreadsheet in Box 13 above. This finding -together with the three conditions for acceptable merger efficiencies -can be exemplified by the Heinz-Beech Nut merger case (2001), which is sketched in Box 3 below.
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As argued by Slade (2006: 23) , merger-related efficiencies are often exaggerated, as most economies of scale and scope in manufacturing occur at plant level and economies in distribution are often tiny, as they typically do not represent a large fraction of total costs. However, Kolaski and Dick (2003: 245) identify three practical reasons why internal expansion can be more costly than a merger. First, firms can often expand their scale faster by a merger than by internal expansion. Second, adding new capacity in a market with constant or declining demand may also create pressures on price, which could make internal expansion unprofitable. Third, the construction of new capacity may create social waste in the form of first duplicating resources and later (probably) closing down capacity. 23 As discussed in more detail in Davies et al. (2007: VIIIf.) , the following types of evidence may be helpful in demonstrating efficiencies to the antitrust authority: detailed analysis of the extent and type of cost savings (e.g., on the basis of a business plan and supporting evidence that justifies the planning methods and shows the reasonableness of the applied assumptions), plant-and firm-level accounting statements, internal studies (using recent cost records and other pertinent objective data), strategic plans, data and analysis of past experience, statements of knowledgeable company personnel, bespoke research into customer preferences, market studies regarding future trends and innovation obstacles, management consulting studies or analysis prepared by antitrust-specialised economic consultants and merger simulation. Werden et al. (2005: 4ff.) identify three channels of how merger efficiencies can affect market prices post-merger (the so-called pass-though effect) in differentiated product markets. The most important channel is the direct effect of the reduction in a product's marginal cost on its own price: "A reduction in the marginal cost of any of the merged firm's products causes a reduction in its price by an amount largely determined by the curvature of that product's demand curve. The other two ways in which marginal-cost reductions affect consumer prices relate to the nature of the competitive interaction among differentiated products. When a reduction in the marginal cost of one of the merged firm's products causes a reduction in that product's price, the price reduction causes a shift in the demand curves of the merged firm's other competing products. Consequently, the merged firm adjusts the prices of all the competing products it sells in response to a reduction in marginal cost for any one of those products. In addition, non-merging sellers of competing products adjust their prices in response to the price changes of the merged firm" (Werden et al., 2005: 4) .
Box 3. The role of merger efficiencies in Heinz-Beech Nut (2001) In the year 2000, the market for jarred baby food in the United States was dominated by three companies (see Baker, 2004: 150ff ., for the following): Gerber, the market leader, with a market share of more than 65% of nationwide sales; Heinz, the second-largest player, with a market share of about 17%; followed by Beech-Nut, with a market share of about 15%. Gerber and Beech-Nut are premium brands, while Heinz is a 'value' or so-called private label brand.
In February 2000, Heinz agreed to acquire Beech-Nut. In July 2000, the FTC decided to challenge the merger, because it would have reduced the number of players in the jarred baby food market from 3 to 2 and would thereby have caused an increase in the HHI by 510 points to 5.285. In the economic reasoning of the FTC, the loss of wholesale competition between Heinz and Beech-Nut for shelf space in supermarkets (supermarkets typically provide space for only two out of the three brands) was a cornerstone in the conclusion that the merger would create possibilities to unilaterally increase prices post-merger. Additionally, the FTC found that the post-merger market structure would make tacit collusion more likely than in the pre-merger state. Finally, an analysis of the recent industry history revealed no successful entry attempt, and the FTC assumed -given the importance of having a brand name for successful entry -that this is unlikely to change post-merger in the foreseeable future.
Although the case admittedly looks like a crystal clear example of an anticompetitive merger, the merging parties developed a somewhat convincing story line in favour of the merger. With respect to the tacit collusion allegation, for example, they argued that the merger would in fact make tacit collusion less likely, as the merged entity would have the economic power and incentives to challenge Gerber's position in the market. One central point of the defense -which backed up the story of 'having incentives to challenge Gerber' -was the extraordinary merger-specific efficiencies that would have been realised in the event of the merger. In fact, estimations showed that the variable cost of the Beech-Nut product line would fall by about 43% and the variable costs of all production and distribution activities would decline by about 15%. The basic reason for the substantial cost efficiencies was that Beech-Nut manufactured its products in an old, high-cost production facility while Heinz had just opened a new production facility with so much excess capacity that it could absorb the whole yearly production of Beech-Nut without reaching capacity limitations. Heinz alone, as it was argued, wouldn't be able to increase production (or sales, respectively) significantly, as the attractiveness of their 'value' brand is limited compared to the 'premium' products of Gerber and Beech-Nut.
Although the claimed efficiencies would have passed two conditions of acceptable merger efficiencies derived above -verifiability and specificity -the FTC blocked the merger based on the sketched unilateral and coordinated effects theories (which ultimately doubt that sufficient efficiencies would be passed on to consumers). The district court, however, sided with the merging firms. It argued that the extraordinary efficiencies would indeed create the possibility for the merged entity to provide a seriously challenge to Gerber's position. The FTC appealed and the appeals court reversed the district court by arguing that the efficiencies evidence accepted by the district court was insufficient: "The appeals court pointed out three main problems with the district court's factual findings on efficiencies. First, the district court should have considered the reduction in total variable cost, rather than merely the reduction in the variable costs of manufacturing. Second, the district court should have analysed the magnitude of the cost reductions over the merged firms' combined output, rather than with respect to Beech-Nut alone. Third, the district court did not satisfactorily explain why the efficiencies could not be achieved through reasonable and practical alternative means, with less competitive risk than would arise from merger" (Baker, 2004: 166) . Finally, the appellate court also rejected the district court's opinion, basically because of a general scepticism about the applicability of the efficiency defense in markets that would be highly concentrated postmerger. The appellate court's decision in favour of the argumentation of the FTC ended Heinz's attempt to acquire Beech-Nut.
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Consideration of the effects of the merger on other competition variables
The fourth step of the detection framework has to consider the effects of the merger on competition variables other than price and quantity in order to allow an integrated assessment of the pro-or anticompetitiveness of a specific merger. The importance of such an assessment is expressed by several antitrust scholars, who argue that the traditional focus of antitrust analysis on the effects of a merger on market price is entirely static and too simple to understand the true economic motivations and effects behind a certain merger. 25 Following Scheffman (1996: 247) , " [t] he standard industrial organisation analysis of a merger boils the merger down to potential shifts in static cost and demand curves and concentrates on the effects of the merger on short run pricing dynamics. This approach misses the essence of what business strategy, and mergers, in particular, are about." Hofer and Williams (2005b) agree with the general argument, especially with respect to socalled fast-moving consumer goods (FMCG) markets (such as soft drinks, tobacco or mobile phones), in which the fundamental dimension of competition is not price but marketing and branding. A reduction in competition due to a merger in such industries could therefore take the form of lower levels of marketing expenditure rather than increases in price. 26 With respect to the role of innovation, Hofer and Williams (2005b) argue that many of the biggest gains to consumers in markets arise from innovation and dynamic aspects of market competition, "and if reductions in competition lead to reductions in innovation, the consequences for consumers can potentially be at least as serious than the effect of a five to ten percent increase in price" (Hofer and Williams (2005b: 7) . In other words, the role of advertising in creating new demand and the role of R&D in creating new technological competition can be critical dimensions of competition and need to be considered as a compulsory part of any competition assessment. 27 With respect to the role of innovation in merger control, Katz and Shelanski (2006) recently presented an integrated approach of this multifaceted relationship by studying the implications of innovation in the complete merger control procedure consisting of market definition, analysis of competitive effects, consideration of efficiencies and remedies. The authors base their assessment on the separation of two effects which need to be considered as part of an extended merger control procedure: An innovation impact criterion -which takes account of the fact that innovation can affect the relationship between the pre-merger marketplace and the post-merger marketplace -and an innovation incentives criterion, which takes account of the fact that innovation itself can be an important dimension of market performance that could be affected by a merger. "To examine the innovation 25 On a more general level, characteristics of so-called new-economy industries need to be considered in competition policy assessments (see, for instance, OFT, 2002) . Those characteristics include R&D and intellectual property, network effects, high fixed/sunk costs and low marginal costs, technical complexity, compatibility and standards.
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As noted by Hofer and Williams (2005b) , such a reduction in marketing competition is difficult to evaluate from a welfare perspective, basically because economists haven't come to final conclusions on the general role of marketing. While some argue that marketing is procompetitive and provides the consumers with relevant information on the respective products, others are of the opinion that marketing is just a mechanism for redistributing rents. "Accordingly, a reduction in marketing expenditures could simply be seen as an efficiency of a merger. However, to the extent that marketing expenditures expand market demand and consumer valuation, then a reduction in marketing expenditures could reduce consumer welfare" (Hofer and Williams, 2005b: 6) .
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The increasing importance of innovation concerns in antitrust policy is underpinned by Gilbert (2007: 2ff.) . He analysed the mergers challenged by the US antitrust authorities in three periods: 1990 to 1994, 1995 to 1999 and 2000 to 2003 . In these periods the authorities challenged 135, 269 and 108, mergers respectively, of which 4, 47, and 41 respectively mentioned 'innovation' as a reason for the challenge. Expressed in percentages, the importance of innovation effects rose from about 3% in the first period to about 18% in the second period, up to 38% in the third period. incentives effect, one asks how the change in market structure and competition brought about by a merger will likely affect consumer welfare through effects on the pace or nature of innovation that might reduce costs or that brings new products to market. To examine the innovation impact effect, the situation is reversed. It refers not to how market structure will affect innovation but to how innovation will affect the evolution of market structure and competition. Innovation is a force that could make static measures of market structure unreliable or irrelevant, and the effects of innovation may be highly relevant to whether a merger should be challenged and to the kind of remedy antitrust authorities choose to adopt" (Katz and Shelanski, 2006: 14) .
From a practical perspective, there are at least two ways in which innovation incentives have played a role in merger control. First, as part of a merger which involves actually existing product markets in which R&D is one important competition variable such as, for instance, the software industry. Second, alternatively, a merger can take place between companies who are both solely focusing on R&D and consequently do not sell any product on a product market at the time of the merger. In such a case, the question arises whether the traditional merger control procedure is applicable at all (see Box 4 below for a case example from the United States). Focusing on the first group of cases, Gilbert and Sunshine (1995: 595ff.) suggest the following five-step framework to study the effects of a merger on market power in an innovation market: 1.) Identify the overlapping R&D activities of the merging firms; 2.) Identify alternative sources of R&D; 3.) Evaluate actual and potential competition from downstream products; 4.) Assess the increase in concentration in R&D and competitive effects on investment in R&D and 5.) Assess R&D efficiencies.
In a nutshell, given the ex ante indefiniteness of an increase in concentration on the scope and pace of R&D, it is unlikely that R&D can be evaluated by the same instruments as the effects of mergers on price. The consideration of innovation markets necessarily has to be approached by some kind of rule-of-reason approach, such as the proposal by Gilbert and Sunshine. In any case such an assessment is affected by its forward-looking and hypothetical character.
Box 4. Innovation market analysis in Genzyme-Novazyme (2004) In 2004, the FTC decided -by split decision -to close its investigation of the proposed $120 million acquisition of Novazyme Pharmaceuticals, Inc. by Genzyme Corp. The acquisition, announced back in 2001, was remarkable from an antitrust perspective because it did not involve any existing product market but solely combined two research programs which aimed at finding a treatment for the often fatal Pompe disease. As Genzyme and Novazyme were the only companies with such research programs in the United States, the transaction would lead to a 'merger to monopoly'. Genzyme's plan, however, was not to merge the two research programs post-merger but to continue research in both programs separately (see Balto and Sher, 2004) .
Given this short description of the case background, an application of the standard US horizontal merger guidelines (HMG) very likely would have led to the prohibition of the merger, given a 100% market share post-merger. However, the FTC acknowledged during its assessment that "economic theory and empirical investigations have not established a general causal relationship between innovation and competition" (FTC, 2004: 1) . In other words, while concentration is believed to provide guidance for antitrust decisions in existing product markets (i.e., a higher concentration typically leads to harmful price increases), the role of concentration in innovation markets is largely undetermined ex ante. On the one handfollowing Arrow (1962) -monopoly power can lead to a reduction in the incentives to innovate, while on the other hand -following Schumpeter (1942) -monopoly power creates possibilities to shoulder substantial R&D investments. Given these diverging views on the role of market power in innovation markets, the FTC deviated from the HMG procedure and especially focused in their assessment on the question whether the Genzyme-Novazyme acquisition would cause a socially harmful slow-down in the speed of the innovation processes of the two research programs.
The majority of the commissioners concluded that Genzyme had no incentives to slow down either its own or the research program of Novazyme post-merger. Two commissioners, however, had doubts that the merger was entirely procompetitive, basically because the merger extinguished the race-to-market between Genzyme and Novazyme which can be expected to increase competition. Furthermore, as both research programs were planned to be continued in the merged entity, there were no efficiencies in the sense of fixed costs savings. Additionally, it was doubted whether the claimed merger efficiencies -such as the possibility of comparative experiments and general synergies between the two programs -were mergerspecific (as typically demanded by the US antitrust authorities). However, the majority of the FTC commissioners decided that the evidence collected did not allow the conclusion that the acquisition is anticompetitive and therefore cleared the merger. In the aftermath of the decision, the academic discussion about the antitrust treatment of innovation markets reached its second hype (see, for example, Balto and Sher, 2004; Davis, 2003; Rapp, 2004; Wald and Feinstein, 2004) after the first accummulation of research papers by the mid-1990s (see, for example, Gilbert and Sunshine, 1995; Hoerner, 1995; Dahdouh and Mongoven, 1996; Widnell, 1996) .
In a nutshell, this section proposed a four-step framework to detect anticompetitive mergers. It has become apparent that substantial resources have to be invested to come to appropriate conclusions at every stage of the framework. It is therefore important that only those cases are investigated further in which the likelihood of substantial anticompetitive effects is sufficiently high.
Conclusion
An efficient antitrust policy with respect to horizontal mergers needs to consider a 'detection' stage as well as an 'intervention' stage. However, compared to hard core cartel enforcement, the characteristics and requirements of both stages differ considerably. With respect to the 'detection' stage, the basic aim of merger control is typically not to detect the conduct 'merger' as such but rather to assess whether a notified merger would cause significant anticompetitive effects. As a consequence, while (ex-post) cartel enforcement (as well as most other areas of antitrust policy) is backwards oriented aiming at detecting and proving breaches of the cartel ban, merger control needs to look into the future and must develop a picture of the likely competitive effects in case the proposed merger would be allowed. With respect to the possible competitive effects, a horizontal merger inevitably leads to the loss of a direct competitor in the (relevant) market and is therefore suspicious of leading to price increases. From an economic perspective, there are basically two strands of argument which can both explain such a post-merger price increase potential. On the one hand, the merged entity 'unilaterally' might have incentives to decrease output and increase price given the increase in market power post-merger. On the other hand, post-merger prices may be higher than pre-merger prices because the remaining firms in the postmerger market may find it easier to tacitly or overtly collude.
In addition to the effect on price, horizontal mergers may influence welfare through several other channels such as product repositioning, product variety as well as incentives to innovate. As all these price-and non-price effects might contribute to the overall pro-or anticompetitiveness of a certain merger proposal, they are invariably reflected in the proposed four step approach which was designed to guide the analysis aiming at detecting anticompetitive mergers: 1. Estimation of the post-merger price increase; 2. Consideration of evidence whether such a price increase would be sustainable; 3. Estimation of the effect of possible merger efficiencies on the post-merger price; and 4. Consideration of the effects of the merger on competition variables other than price (such as product variety or the incentives to innovate)
In the first step of the framework, an estimate of the impact of a horizontal merger on the market price needs to be derived. A homogenous Cournot model as well as a differentiated Bertrand model is used to derive back-of-the-envelope formulas which can be applied to estimate the expected percentage price increase post-merger. Subsequent, the second step of the framework has to assess whether the price increase predicted on the first stage would be sustainable post-merger. As simulation tools typically need to abstract from important factors -such as entry or product repositioning of existing rivals -these factors typically have to be assessed qualitatively. The third step of the framework needs to assess, first, whether the merger efficiencies claimed by the merging parties are existent, merger-specific and are likely to materialize post-merger. Second, it needs to be estimated whether the accepted efficiencies are substantial enough to at least hold the pre-merger price level. As in the first step of the framework, the two standard oligopoly models are applied to derive back-of-the-envelope formulas for the percentage cost reduction sufficient to hold the pre-merger price level. Finally, the fourth step of the framework needs to consider the effects of a horizontal merger on other competition variables such as product variety, marketing as well as R&D post-merger which might influence the overall welfare effects of a merger.
Given this proposal to detect anticompetitive mergers, future research will focus on the design of the complementary intervention stage which becomes relevant when the antitrust authority concludes its preliminary analysis on the detection stage with the finding that the anticompetitive effects of a merger dominate the procompetitive effects. However, in contrast to hard core cartel enforcement, it is not the aim of the intervention stage to sanction proposed anticompetitive mergers but to give the respective firms the possibility to resolve the identified competition problems in order to be allowed to proceed with their merger plans. As a consequence, from the viewpoint of the merging parties, merger remedies must have the potential to ('just') restore competition in the relevant market postmerger, however, subject to the conditions that neither the merger-induced efficiencies nor already realised 'pre-merger' efficiencies are reduced or even destroyed by the respective remedies. From the viewpoint of the antitrust authority, the proposed merger remedies (as an intervention instrument) have to be effective in restoring competition in the relevant market post-merger. Only in cases where such remedies cannot be found (or agreed upon with the firms involved), the antitrust authority eventually has to ban the respective merger.
Annex

Price effects of mergers in a homogenous Cournot model
Given the Lerner index of market power for the firm i, it is possible to derive an aggregate index of market power for an industry as a whole. If
Equation (9) 
Therefore, the change in the HHI is given by
and Equation (13) 
Price effects of mergers in a differentiated Bertrand model
This section aims at deriving Equations (4) and (5) in the main text which can be used as a 'back-of-the-envelope' calculation to get percentage post-merger price increase estimates. The derivation largely follows Shapiro (2004) . In general, the following exercise compares the prices set for two products A and B (which are produced by separately owned firms) in a differentiated Bertrand duopoly with the profit-maximising prices for these two products if a single firm controls both products. For the case of a linear demand function, the demand curves can be written as q1=a-pA+DpB and qB=a-pB+DpA. The profit of firm A is then given by 
The pre-merger price-cost margin is -as usually -given by 
The merged company would control both prices and would set p to maximise (p-c)(ap+Dp) and would charge a post-merger (monopoly) price of 
The percentage price increase is given by 
This is the equation used in the main text for a linear demand function.
For a constant elasticity of demand, it is assumed that the elasticity falls from its pre- 
To receive reasonable results, inequality ε(1-D)>1 must hold. Using (208) this necessary condition can be written as ( )
. In other words, the diversion ratio must not be too large -especially if the pre-merger margins are large -to receive economically sensible results. As explained in more detail by Shapiro (2004: 4) this is another proof that the assumption of constant elasticity of demand cannot hold up for large price increases and should consequently only be considered for relatively small price increases.
Substituting the above equations, the percentage post-merger price increase is given by 
Cancelling the c terms and multiplying it by ε(1-D) leads to ( ) 
Using Equation ( . This is a relatively tight bound. Furthermore, a comparison of the percentage post-merger price increases show that even for the relatively small margin/diversion ratio values (in which the estimates with an iso-elastic demand curve are economically sensible), the percentage difference between both estimates are substantial. This is shown in Table 5 below. Table 5 shows, even for very small margins and diversion ratios the differences in the percentage price increase estimates between iso-elastic and linear demand functions are quite substantial. In other words, the choice of the correct type of demand function matters in the application of the equations derived above.
Sufficient percentage cost reduction to prevent price increases in a homogenous product merger
In a Cournot model with homogeneous goods, Farrell and Shapiro (1990) showed that without creating substantial synergies, a merger necessarily leads to a reduction in industry output and therefore total welfare. Although the non-merging firms typically react to a decrease in output of the merged firm with an increase in their output, the net effect on total welfare is negative. If, however, a merger in such a Cournot world reduces the marginal costs of the merging firms by a 'sufficient amount', the merging firms have an incentive to increase output post-merger, leading to lower prices and increases in total as well as consumer welfare. The derivation of this 'sufficient amount' (which just leaves consumer surplus unchanged compared to the pre-merger state) is presented below (see generally Froeb and Werden (1998) for the following).
The derivation of the sufficient percentage cost reduction to prevent price increases in a homogenous product merger starts with the well-known first-order condition for profit maximisation in a Cournot model cost reductions for the merging firms, the post-merger equilibrium prices can even undercut the pre-merger equilibrium prices.
To derive the sufficient percentage cost reduction to prevent price increases in a differentiated product merger, it is initially assumed that the merger leaves the market price unchanged, however, reduces marginal costs (see Werden, 1996: 410ff.) for the following). The proportionate reduction in marginal costs can be derived from the usual definition of the price-cost margin M for product i. If superscript '0' represents pre-merger values and '1' post-merger values, that definition can be rearranged to
